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exposure to ionizing radiation must consider, first, the determination of risk
factors for exposure situations in which adequate data on dose and response
are available, and second, the relative importance of various dosimetric or
response factors that can alter the resulting risk estimates. This applies
to both external and internal irradiation conditions. In this section, the
general characteristics of exposure and dose-response relationships are
discussed for internally deposited radionuclides as they apply to estimation
of site-specific radiation-induced cancer risks in exposed human populations
(see Chapter 4). The health effects of radon progeny and other internally
deposited alpha-emitting radionuclides were examined in depth in the BEIR
IV report (NRC88).

Radionuclide Dose-Modifying Factors

The intake of radionuclides can occur by inhalation, ingestion, injec-
tion, and absorption through the skin and mucous membranes or through
cuts and abrasions (ICRP79). The relative importance of these different
routes of intake depends on the particular exposure situation considered,
for example, environmental or occupational exposure, accidental exposure,
or medical administration of radionuclides. Each of these exposure routes
has its own characteristic pattern of initial deposition on or in various parts
of the body such as the lungs, the gastrointestinal tract, or skin. As long
as a radionuclide is present at one of these sites of intake, the surrounding
tissue will be irradiated, and the extent of this irradiation will be determined
by dosimetric factors (see the section on physics and dosimetry earlier in
this chapter and see below).

A portion of the radionuclide present at these sites of intake may
dissolve and be absorbed into the blood. Once uptake to body fluids has
occurred, the radionuclide will be deposited in other organs and tissues,
depending on its physical and chemical properties. Chemical, physical, and
biological processes can also influence the effective retention time for a
given radionuclide, thereby influencing the period of time during which the
irradiation of the surrounding tissues occurs.

The description and quantification of the deposition, retention, and ex-
cretion of internally deposited radionuclides are generally well understood.
The most extensive reviews of metabolic and dosimetric data for the differ-
ent radionuclides currently available are those given by the International
Commission on Radiological Protection (ICRP) Publication 30 (ICRP79).
Additional information on the dosimetric approaches incorporated in the
current ICRP system is available in reports by Johnson (Jo85) and the
National Council on Radiation Protection and Measurements (NCRP85).
The methodology and values given by ICRP were assembled for radiologi-
cal protection planning purposes. Thus, the values chosen for the various